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VIEW OF AS-RECEIVED MH-1A FUEL ASSEMBLY NO.

THROUGH HOT CELL WINDOW, The assembly
appears sound in all respects,
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FIGURE 3.

4X C1711

VIEW OF HIGH PERFORMANCE REGION OF ROD A-2,
(HIGHEST BURNUP ROD EXAMINED) 8-1/2 - 9-1/2
IN. ABOVE THE BCTTOM OF THE FUEL COLUMN

FIGURE 4.

4xX C1731

VIEW OF HIGH PERFORMANCE REGION OF ROD A-9
(SECOND HIGHEST BURNUP ROD EXAMINED),
17-1/2 - 18-1/2 IN. ABOVE THE BOTTOM OF THE
FUEL COLUMN
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FIGURE &,

C1711
VIEW OF HIGH PERFORMANCE REGION OF ROD A-2
(HIGHEST BURNUP ROD EXAMINED) 8-1/2 - 9-
IN, ABOVE THE BOTTOM OF THE FUEL COLUMN
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C1731

VIEW OF HIGH PERFORMANCE REGION OF ROD
(SECOND HIGHEST BURNUP ROD EXAMINED),
17-1/2 - 18-1/2 IN., ABOVE THE BOTTOM OF
FUEL COLUMN
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NEUTRON RADIOGRAPHS OF REMOVED MH-1A FUEL RODS. Note the cracked fuel
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3.5X HC39441 3. 5% HC39442
(a) F-8.32-1/2 - 33-1/8 in. (b) A-2, 28-5/32 - 28-3/4 in.

3. 3X HE39439 3.5X HC39444
(c) F-8. 4-3/16 - 4-13/16 in, (d) A-2. 4-3/4 - 5-11/32 in.

} . 5X HC 39440 ) 5% HC 304473
(e) F-8, 13-25/32 - 14-3/8 in. (f) A-2. 13-11/16 - 14-7/32 in,

FIGURE 14, MACROVYE! OF METALLOGRAPHIC SPECIMENS,
Cracking pattern. are typical of these caused by
thermal strusses in UO,.
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AS POLISHED MICROSTRUCTURE OF ROD F-8 AT 32-1/2 -
FROM BOTTOM OF FUEL COLUMN, Burnup 5,400 MWD/MTU.
Note the relative large population of small pores.
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FIGURE 16. AS-POLISHED MICROSTRUCTIRE OF ROD A-2 AT 28-5/32 - 28-3/4 1IN,
FROM BOTTOM OF FUEL COLUMN, Burnup 8,600 MWD/MTU.
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FIGURE 17. AS-POLISHED MICROSTRUCTURE OF ROD F-8 AT 4-3/16 - 4-13/16 1IN,
FROM BOTTOM OF FUEL COLUMN., Burnup 9,400 MWD/MTU.
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FIGURE 18. AS POLISHED MICROSTRUCTURE OF RCD A-2 at 4-3/4 to 5-11/32 IN.
FROM BOTTOM OF FUEL COLUMN, Burnup 12,700 MWD/MTU.
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FIGURE 19. AS-POLISHED MICROSTRUCTURE OF ROD F-8 AT 13-25/32
14-3/8 IN, FROM BOTTOM OF FUEL COLUMN,

Burnup 14,700 MWD/MTU.
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AS POLISHED MICROSTRUCTURE OF ROD A-2 AT 13-11/16 - 14-9/32 1IN,
FROM BOTTOM OF FUEL COLUMN. Burnup 18,200 MWD/MTU.

Note the small population of small pores in the fuel surface and
mid-radius positions. In fuel center, grains have grown and
fission gas porosity decorates grain boundaries.
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FIGURE 21. ETCHED MICROSTRUCTURE OF ROD A-
FROM BOTTOM OF FUEL COLUMN, Note that grain growth has
occurred in the fuel center and mid radius regions.
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Original magnification 100X, reduced for reporting.

(a) As-Polished

Original magnification 100X, reduced for reporting.

(b) Etched

FIGURE 22, LOW MAGNIFICATION RADIAL TRAVERSES OF METALLOGRAPHIC SAMPLE FROM ROD
This illustrates the microstructural changes that have occurred in th



HC39647 - 39653

-

rting. HC39720 - 39726

PHIC SAMPLE FROM ROD A-2 AT 13-11/16 - 14-9/32 IN, FROM BOTTOM OF FUEL COLUMN,
have occurred in the high power region of Rod A-2.
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Original magnification 100X, reduced for reporting.

(a) As-Polished

Original magnification 100X, reduced for repcrting.

(b) Etched

FIGURE 23. LOW MAGNIFICATION IN RADIAL TRAVERSES OF METALLOGRAPHIC SAMPLE FROM ROl
Note that the microstructure is uniform over the radius,



HC39627 - 39633

HC39690 - 39696

C SAMPLE FROM ROD F-8 AT 13-25/32 - 14-3/8 IN, FROM THE BOTTOM OF THE FUEL COLUMN,
B.
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(a) Fuel Surface
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{ (b) Mid Radius
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FIGURE 24. ETCHED MICROSTRUCTURE OF ROD F-8 AT 13-25/32 - 14-3/8 IN.
Note that grain size is uniform in all radial positions.
This is the second highest burnup metallographic specimen
examined, Grain structure of lower burnup specimens were
similar to this.
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